is one of the standards in 3rd generation partnership project (3GPP). Different data rates are offered by UMTS for voice, video conference and other services. This paper presents the performance of UMTS cellular network using sectorization for capacity and coverage. The major contribution is to see the impact of sectorization on capacity and cell coverage in 3G UMTS cellular network. Coverage and capacity are vitally important issues in UMTS cellular Network. Capacity depends on different parameters such as sectorization, energy per bit noise spectral density ratio, voice activity, inter-cell interference and intra-cell interference, soft handoff gain factor, etc and coverage depends on frequency, chip rate, bit rate, mobile maximum power, MS Antenna Gain, EIRP, interference Margin, Noise figure etc. Different parameters that influence the capacity and coverage of UMTS cellular network are simulated using MATLAB 2009a. In this paper, the outputs of simulation for increasing amount of sectorization showed that the number of users gradually increased. The coverage area also gradually increased.
INTRODUCTION
A cellular cell can be divided into number of geographic areas, called sectors. It may be 3 sectors, 4 sectors, 6 sectors etc. When sectorization is done in a cell, interference is significantly reduced resulting in better performance for cellular network. Capacity in WCDMA standards of UMTS refers to maximum number of users per cell, where the area covered by RF signal from Node B or UE (User Equipment) is called coverage area of UMTS. Capacity and coverage are two dynamic phenomena in UMTS network. Parameters that define capacity and coverage of UMTS are dynamic in nature, where increasing or decreasing values of these parameters affects capacity and coverage of UMTS cellular network. One of the parameters is sectorization in UMTS. There are some works on sectorization scheme [1] [2] [3] [4] .
Bo Hagerman, Davide Imbeni and Jozsef Barta considered WCDMA 6-sector deployment case study of a real installed UMTS-FDD network [1] . Romeo Giuliano, Franco Mazzenga, Francesco Vatalaro described Adaptive Cell Sectorization for UMTS Third Generation CDMA Systems [2] . Achim Wacker, Jaana Laiho-Steffens, Kari Sipila, and Kari Heiska considered the impact of the base station sectorisation on WCDMA radio network performance [3] . S. Sharma, A.G. Spilling and A.R. Nix considered Adaptive Coverage for UMTS Macro cells based on Situation Awareness [4] . Most of the works analyzed the performance considering sectors with static parameters but it is needed to analyze the performance along with all dynamic parameters.
This paper optimizes the performance of both capacity and coverage of UMTS not only considering sectors but also with dynamic parameters as energy per bit noise spectral density ratio, voice activity, inter-cell interference, soft handoff factor, and data rates.
II. BACKGROUND

A. Capacity in WCDMA for UMTS:
As the downlink capacity of UMTS is related to transmit power of Node B and uplink capacity is related to numbers of users, uplink capacity is considered in this paper.
If the number of users is N s then for a single CDMA cell, the number of users will be [5] ,
Where, N s= total number of users, W=chip rate, R= base band information bit rate, E b /N o =Energy per bit to noise power spectral density ratio, η= background thermal noise, S=signal power=S1-P (d)-shadow fading, S1=UE power, P (d) =Propagation loss.
For WCDMA, the chip rate is 3.84 Mcps [8] , and the channel bandwidth is 5 MHz [8] . It is also necessary to consider the affects of multiple cells or intra-cell interference (β) [12] , cell sectoring(D) [6] , soft handover factor(H) [11] , Array antenna gain (A g ) [10] .Thus the capacity for WCDMA in UMTS yields:
B. Coverage and data rates in WCDMA for UMTS: UMTS offered different data rates for multi services. Table  1 shows different standard bit rates offered by UMTS. Higher class of service makes cell radius small resulting in small Figure 1 shows that for service class 1, maximum distance is observed by UE (User Equipment) from Node B. Similarly for service class 2 and service class 3, UEs maintain maximum distance from Node B. From this figure it is clear that different coverage areas are needed to maintain different data rates. So coverage area needs to increase for better class of services. This paper optimizes the coverage area for particular services with sectors. 
From equation (iii) and (iv) a relationship can be expressed for coverage and data rates in dense urban case, 
where d is the coverage radius and R is the data rates.
After calculating the cell range d, the coverage area can be calculated. The coverage area for one cell in hexagonal configuration can be estimated with [9] Coverage area, S =K.d 2 where S is the coverage area, d is the maximum cell range, and K is a constant. In Table 2 , some of the K values are listed. The analysis has been done for capacity and coverage with sectoring cell for dense urban using MATLAB R2009a. The simulated values for sectorization are shown in Table 3, Table  4, Table 5, Table 6 and Table 7 . The performances are also described in Figure 3 , Figure 4 , Figure 5 , Figure 6 , and Figure  7 . The algorithms of the evaluation process have also been introduced in appendix. Figure 3 The interference from other cell is known as inter-cell interference (β). For multi-cell configuration, the number of outer cells can reduce cell capacity in UMTS. Figure 4 shows, for increasing demand of users the value of β in UMTS needs to be small. Figure 4 also represents dynamic inter-cell interference with changing of sectors, where number of simultaneous 384 Kbps data users increases or decreases. From Figure 4 it has been observed that for increasing value of β, it is needed to increase sectors. The overlapped cell can lead an extra power thus introducing soft handover factor (H) in a UMTS cell. The value of H in UMTS can be a factor to increase the number of users. Figure 5 shows that for increasing H and changing value of sectorization the number of simultaneous 384 Kbps data users increases.
For example, if H value is 2.5 db, then for 2 sectors the number of simultaneous users will be 195 but for 4 sectors the number of simultaneous users will be 388. Figure 6 shows that the number of voice users depends on the value voice activity factors (α).This is true only for 12.2 Kbps voice users, not for data users, as for data services it will always be 1. Finally, consider for coverage vs. data rates in dense urban area, where operating frequency is considered 2000 MHz with COST 231 Model as a radio propagation model. In Figure 7 the x axis represents data rate in Kbps and y axis represents coverage area in meter 2 with cell radius in meter. Parameters that are related to coverage setting first, then for increasing data rates in x axis, the coverage area is observed in y axis. From figure 1 , it is known that for higher data rates, the coverage will be smaller. It is true only when cell area is considered without sectors. This phenomenon is revealed by figure 7 . Figure 7 also shows, for higher data rates comprehensive coverage area is found with increasing sectors.
IV. CONCLUSION
In this paper, the performance analyses in coverage and capacity of UMTS cellular network using sectorization have been simulated and evaluated for dynamic parameters. The number of simultaneous users increases or decreases for increasing or decreasing sectors with dynamic parameters. Coverage has been estimated for dense urban using COST 231 model where higher data rates need higher processing gain resulting in smaller coverage area. But increasing sectors with same parameters makes extensive coverage for higher data rates. 
